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Description 

[0001] The present invention relates to a compounded film, wherein an inorganic vapor-deposited film and a heat- 
sealing resin substrate have been laminated to each other via an adhesive. More particularly, it relates to a compounded 
5 film used for a layered product of material for packaging which is requested to have an airtight property for packaging 
of foods, pharmaceuticals, chemicals, medical instruments, electronic parts and the like and is requested to be easily 
opened when the content is taken out. 

[0002] With regard to a material for packaging having a barrier property to oxygen gas, vapor, etc. and having a good 
preserving adaptability, various things have been developed and proposed. For example, as a film having an excellent 

10 gas barrier property, there have been known a thing where aluminum is layered on a plastic film (Japanese Patent 
Laid-Open No. 62/1 01 ,428), a thing where vinylidene chloride or ethylene-vinyl alcohol copolymer is coated and a thing 
where a thin membrane such as silicon oxide or the like is layered (Japanese Patent Publication No. 51/48,511). 
[0003] Further, in recent years, there have been proposed an inorganic vapor-deposited film having such a consti- 
tution that a vapor-deposited membrane of inorganic oxide such as silicon oxide, aluminum oxide or the like is formed 

is on a flexible plastic material and a layered material, a container for packaging, etc. using the same (Japanese Patent 
No. 3,070,702 and others). Particularly, an inorganic vapor-deposited film having a vapor-deposited membrane of 
inorganic oxide such as silicon oxide, aluminum oxide or the like shows an excellent transparency, has a high barrier 
property to vapor, oxygen gas, etc., an aroma-keeping property and the like and further has less problem to environment 
upon being discarded as compared with the conventional layered material for packaging, etc. using aluminum foil, 

20 Nylon film coated with a resin of polyvinylidene chloride type, etc. whereby there has been a big expectation for its 
consumption as a packaging material and others. 

[0004] US 4,408,021 A describes a water-activatable adhesive useful for adhering a solar film, polyester (polyeth- 
ylene terephthalate) film, to glass. 

[0005] FR 2 413 456 A describes an adhesive composition for plastic-metal foil compositions packaging materials 
25 which comprises a polyester glycol, a polyester-polyurethane polyoJ, a silane coupling agent and an organic potyiso- 
cyanate. 

[0006] JP 06-025636 A describes a principal component which contains a polyester polyol comprising a linear pol- 
yester having a total of 3 to 8 terminal hydroxyl groups and which preferably contains, in addition, a polyester poly- 
urethane polyol, an epoxy resin and a silane coupling agent. 

30 [0007] However, when the inorganic vapor-deposited film is subjected to extruding and laminating process, dry lam- 
inating process or the like with film, sheet or the like of other resin having a heat sealing property by which a layered 
material for packaging is manufactured, there is a problem that adhesive force between the inorganic vapor-deposited 
film and the conventional adhesive for laminate, anchor coating agent, etc. Is low. As a result of lowering of the laminate 
strength as such, it often happens in the layered material constituting a bag that, when the outer package of the pack- 

35 aging bag is opened for taking out the content, a part of film and heat-sealing resin of the packaging bag is elongated 
and is hard to tear whereupon the content comes out at a time and is scattered. 

[0008] In order to improve the above-mentioned laminate strength, there is a method where a pretreatment such as 
a corona treatment is carried out but, in the case of inorganic vapor-deposited film, the effect is not so much noted or, 
rather, the vapor-deposited layer may be damaged whereby there is a possibility of deteriorating the barrier property. 

40 As to another method, there is proposed a method where a primer composition containing a silane coupling agent or 
a coating thin membrane by a polyester resin composition is formed on an inorganic vapor-deposited thin membrane 
and then adhesion is carried out using an adhesive for laminate. However, there is a problem that the product is at 
least in a four-layered structure of inorganic vapor-deposited film/coating coat/adhesive/heat-sealing resin and accord- 
ingly that the cost increases as compared with a product in a three-layered structure and that is less economical. 

45 [0009] In view of the above-mentioned circumstances, an object of the present invention is to provide an adhesive 
for inorganic vapor-deposited film where a direct coating on an inorganic vapor-deposited film is possible, a good 
adhesion is achieved when adhered together with a heat-sealing resin, etc. and the heat-sealing resin is not elongated 
when the packaging bag prepared by using that is torn but a good tear with a united manner is possible. 
[0010] In order to achieve the above-mentioned object, various studies have been conducted and it has been found 

so that a good adhesion is achieved when an adhesive for inorganic vapor-deposited film containing a compounded 
product and/or a reacted product of silane coupling agent with polyurethane resin or polyester resin having a branch 
in a molecule is directly coated on an inorganic vapor-deposited film and adhered with a heat-sealing resin and that, 
when a packaging bag prepared by using the above is torn, a good tearing property is achieved. Thus, the present 
invention is a compounded film as mentioned below. 

55 

(1) A compounded film, wherein an inorganic vapor-deposited film and a heat-sealing resin substrate have been 
laminated to each other via an adhesive, wherein said adhesive comprises a compounded product and/or a reacted 
product of a polyurethane resin or a polyester resin having a branch in a molecule with a silane coupling agent, 
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wherein the branch concentration of the polyurethane resin or the polyester resin is 30-300 equivalents/ton. 

(2) The compounded film according to item (1), wherein the polyurethane resin contains 15-95% by weight of a 
polyester polyol component having a glass transition temperature of 30°C or higher when the total weight of the 
polyurethane resin is 1 00% by weight. 

(3) The compounded film according to item (1) or (2), wherein the silane coupling agent has an amino group. 

(4) The compounded film according to anyone of items (1) to (3), wherein a crosslinker of an isocyanate type is 
further compounded therewith. 

[0011] Although the polyurethane resin used in the present invention is nothing but a product prepared by a general 
method forthe manufacture of polyurethane resin, there is used a polyurethane resin which has a branch in its molecule 
and which is prepared by the reaction of a chain extender and an organic isocyanate component using one or more 
polyol component(s) such as polyester polyol preferably containing 15-95% by weight of polyester polyol having a 
glass transition temperature of 30°C or higher in the total polyol component when the total weight of the polyurethane 
resin is 1 00% by weight. 

[001 2] Glass transition temperature of the polyurethane resin is preferably from -30°C to 50°C. More preferred lower 
limit is -20°C and more preferred upper limit is 40°C. When the glass transition temperature is lower than -30°C, tearing 
property may lower while, when it is higher than 50°C, a good adhesion may not be achieved. 
[0013] With regard to the polycarboxylic acid component of the polyester polyol copolymerized in the polyurethane 
resin used in the present invention, there are exemplified aromatic dibasic acids such as terephthalic acid, isophthalic 
acid, o-phthalic acid, 1 ,5-naphthalic acid, 2,6-naphthalic acid, 4,4 , -diphenyldicarboxylic acid, 2,2 , -diphenyldicarboxylic 
acid and 4,4'-diphenyl ether dicarboxylic acid; aliphatic and alicyclic dibasic acids such as adipic acid, azelaic acid, 
sebacic acid, 1 ,4-cyclohexanedicarboxylic acid, 1 ,3-cyclohexanedicarboxylic acid, 1 ,2-cyclohexanedicarboxylic acid, 

4- methyl-1 ,2-cyclohexanedicarboxylic acid and dimer acid; and metal sulfonate-containing dicarboxylic acids such as 

5- sodium sulfoisophthalate, 5-potassium sulfoisophthalate and sodium surfoterephthalate. Terephthalic acid, isoph- 
thalic acid, o-phthalic acid, 2,6-naphthalic acid, adipic acid, 5-sodium sulfoisophthalate, etc. are particularly preferred 
in view of adhesive property, tearing property, economy in purchasing the material, etc. 

[0014] With regard to the polyhydric alcohol component for the polyester polyol component copolymerized in the 
polyurethane resin used in the present invention, there are exemplified ethylene glycol, propylene glycol, 1 ,3-propan- 
ediol, 2-methyl-1,3-propanediol, 1 ,2-butanediol, 1 ,3-butanediol, 1 ,4-butanediol, 1,5-pentanediol, 1 ,6-hexanediol, 
3-methyl-1,5-pentanediol, neopentyl glycol, diethylene glycol, dipropylene glycol, 2,2,4-trimethyM ,3-pentanediol, cy- 
clohexanedimethanol, neopentyl hydroxypivalate ester, adducts of bisphenol A with ethylene oxide and with propylene 
oxide, adducts of hydrogenated bisphenol A with ethylene oxide and with propylene oxide, 1 ,9-nonanediol, 2-methyl- 
octanediol, 1 ,1 0-dodecanediol, 2-butyl-2-ethyl-1 ,3-propanediol and tricyclodecanedimethanol. Among them, ethylene 
glycol, propylene glycol, 2-methyl-1 ,3-propanediol, diethylene glycol, neopentyl glycol, cyclohexanedimethanol, etc. 
are preferred in view of adhesive property, tearing property, economy in purchasing the material, etc. 
[0015] With regard to polyols, there are exemplified polyester polyols such as polycapro lactone, polyether polyol, 
polyether ester polyol and a mixture thereof in addition to the above-mentioned polyester polyols. 
[0016] Examples of such a polyether polyol are polyether polyols which are obtained by polymerization of an oxirane 
compound such as ethylene oxide, propylene oxide, butylene oxide, tetrahydrofuran, etc. using water or a low-molec- 
ular polyol such as ethylene glycol, propylene glycol, trimethylolpropane, glycerin, etc. as an initiator. 
[0017] Examples of the polyether ester polyol are polyether ester polyol which is prepared by the reaction of the 
above-mentioned polyether polyol with a dibasic acid such as terephthalic acid, isophthalic acid, adipic acid, azelaic 
acid or sebacic acid, dialkyl ester thereof or a mixture thereof. 

[0018] In the polyurethane resin used in the present invention, It is preferred to use 15-95% by weight of polyester 
polyol having a glass transition temperature of 30° C or higher when the total weight of the polyurethane resin is 1 00% 
by weight. More preferred lower limit is 25% by weight and more preferred upper limit is 75% by weight. When the 
amount of the polyester polyol having a glass transition temperature of 30°C or higher is less than 15% by weight, a 
good tearing property may not be achieved while, when it is more than 95% by weight, that may cause a poor adhesion. 
The glass transition temperature of the polyester polyol is a value measured by a differential scanning calorimeter at 
the temperature rising rate of 20°C/minute. 

[0019] Further, besides the polymer polyols which are mentioned hereinabove, it is also possible to use a chain 
extender with an object of adjusting, etc. of distribution of hard segment and soft segment and also of molecular weight 
of polyurethane prepolymer. Examples of the chain extender are diols such as ethylene glycol, propylene glycol, buty- 
lene glycol, diethylene glycol, dipropylene glycol, hexylene glycol, neopentyl glycol and cyclohexanedimethanol; poly- 
functional alcohols such as glycerin and trimethylolpropane; and dimethylolalkanoic acid such as dimethylolpropionic 
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acid and dimethylolbutanoic acid. 

[0020] With regard to the organic diisocyanate component for the polyurethane resin used in the present invention, 
examples of the aliphatic isocyanate are trimethylene diisocyanate, tetramethylene diisocyanate, hexamethylene di- 
isocyanate, pentamethylene diisocyanate, 1 ,2-propylene diisocyanate, 1 ,2-butylene diisocyanate, 2,3-butylene diiso- 
5 cyanate, 1 ,3-butylene diisocyanate, 2,4,4- or 2,2,4-trimethylhexamethylene diisocyanate and 2,6- diisocyanate methyl 
caproate. 

[0021] Examples of the alicyclic isocyanate are 1 ,3-cyclopentene diisocyanate, 1 ,4-cyclohexane diisocyanate, 
" 1 ,3-cyclohexane diisocyanate, 3-isocyanate methyl-3,5,5-trimethylcyclohexyl isocyanate (common name: isophorone 
diisocyanate), 4,4 , -methylenebis(cyclohexyl isocyanate), methyl-2,4^clohexane diisocyanate, methyl 2,6-cyclohex- 

10 ane diisocyanate and 1 ,4-bis(isocyanate methyl) cyclohexane. 

[0022] Examples of the aromato-aliphatic isocyanate are 1 ,3- or 1 ,4-xylylene diisocyanate or a mixture thereof, to, 
w'-diisocyanate 1 ,4-diethylbenzene and 1 ,3-or 1 ,4-bis(1 -isocyanate 1 -methylethyl) benzene or a mixture thereof. 
[0023] Examples of the aromatic isocyanate are m-phenylene diisocyanate, p-phenylene diisocyanate, 4,4'-diphenyl 
diisocyanate, 1 ,5-naphthalene diisocyanate, 4,4'-diphenylmethane diisocyanate, 2,4- or 2,6-tolylene diisocyanate or 

15 a mixture thereof, 4,4'-toluidine diisocyanate and 4,4 , -diphenyl ether diisocyanate. 

[0024] It is necessary that the polyurethane resin used in the present invention has a branch in a molecule. Because 
of the presence of a branch in a molecular chain, the tearing property which is characteristic to the present invention 
is significantly improved. Although the reason why the tearing property is improved by the branch is not clear, it is 
presumed to be due to a possible improvement in cohesive force of the polyurethane resin. With regard to a method 

20 for its introduction, there may be utilized a product prepared by copolymerization of a part of a polyester polyol material 
with a compound of tri- or higher functional compound such as trimellitic acid anhydride, glycerin, trimethylolpropane 
or pentaerythritol in such an extent that the characteristics of the polyester diol such as solubility in organic solvents 
and operating ability for application are not deteriorated. Alternatively, there may be used a tri- or higher functional 
polyol such as glycerin, trimethylolpropane or pentaerythritol as a part of a chain extender constituting the polyurethane 

25 resin. It is also possible that the isocyanate compound is made into a tri- or higher functional one. In view of control of 
the urethanization reaction, it is preferred that trimethylolpropane is added to a chain extender constituting the poly- 
urethane resin to form a branch. 

[0025] It is preferred that the branch concentration of the said polyurethane resin is within a range of 30-300 equiv- 
alentsAon (which means the equivalent numbers of the branch contained in one ton of the polyurethane resin). More 
so preferably, the branch concentration is within a range of 50-300 equivalents/ton. When the branch concentration is 
less than 30 equivalents/ton, a good tearing property may not be achieved while, when it is more than 300 equivalents/ 
ton, non-dissolved matters may be apt to be produced during the manufacture of the resin. 

[0026] It is necessary that the polyester resin used in the present invention has a branch in its structure. As a result 
of the presence of the branch in a molecular chain, there is a significant improvement in the tearing property which is 

35 a characteristic of the present invention. Although the reason why the tearing property is improved by the branch is 
not clear, it is presumed to be due to an improvement in cohesive force of the polyester resin. With regard to a method 
for its introduction, there may be utilized a product prepared by copolymerization of a part of a polyester material with 
a compound of tri- or higher functional compound such as trimellitic acid anhydride, glycerin, trimethylolpropane or 
pentaerythritol in such an extent that the characteristics of the polyester such as solubility in organic solvents and 

40 operating ability for application are not deteriorated. It is preferred that the branch concentration is within a range of 
30-300 equivalents/ton. When the branch concentration is less than 30 equivalents/ton, a good tearing property may 
not be achieved while, when it is more than 300 equivalentsAon, non-dissolved matters may be apt to be produced 
during the manufacture of the resin. 

[0027] With regard to the composition for the polyester resin, there is no particular limitation for both acid component 
45 and glycol component but the same ones which are exemplified in the polyester polyol used as a material for the above 
polyurethane resin may be used. 

[0028] With regard to the glass transition temperature of the polyester resin, that from -30°C to lower than 50°C is 
preferred in view of satisfying both adhesive force and tearing property and also of handling. 

[0029] It is also necessary for the adhesive used in the present invention for inorganic vapor-deposited film that the 
so polyester resin or the polyurethane which is a main component contains a silane coupling agent by means of com- 
pounding and/or reaction. When a silane coupling agent is contained, a closely contacting property to an inorganic 
vapor-deposited film is improved whereby release of the vapor-deposited film hardly takes place upon tearing and, as 
a result, a tearing property is improved. Here, although the silane coupling agent may be added during the manufacture 
of urethane, it is preferred that the silane coupling agent is compounded with the adhesive immediately before use in 
55 view of stability of the adhesive and usable time. 

[0030] With regard to the silane coupling agent, any substance may be used so far as it is represented by the structural 
formula R-SN(X) 3 or R-SM(R')(X) 2 (in the formula, R is an organic group having vinyl group, epoxy group, amino 
group, imino group, isocyanate group or mercapto group; R' is a lower alkyl group; and X is methoxy group or ethoxy 
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group) and its examples are aminosilanes such as N-p-(aminoethyl)^aminopropyl trimethoxysilane and n-(dimeth- 
oxymethylsilylpropyl) ethylenediamine; epoxysilanes such as -y-glycydoxypropyl trimethoxysilane and rglycydoxypro- 
pyl triethoxysilane; and vinylsilanes such as vinyltriethoxysilane. Two or more of such silane coupling agents may be 
used jointly. A silane coupling agent having amino group, isocyanate group, epoxy group, etc. may also be made to 
5 react during the manufacture of the polyurethane resin. With regard to the silane coupling agent used, there is preferably 
used a silane coupling agent having amino group, isocyanate group and epoxy group and there is more preferably 
used a silane coupling agent having amino group. The use of a silane coupling agent having amino group is very much 
' preferred since there is a tendency that a strong adhesion to the inorganic vapor-deposited surface is available. Its 
specific examples are y-aminopropyl trimethoxysilane, raminopropyl triethoxysilane, N-phenyhr-aminopropyl trimeth- 
10 oxysilane, N-0-(aminoethyi)-Y-aminopropyl trimethoxysilane, N-p- (ami noethy I) -y-aminopropyl triethoxysilane and N- 
p-(aminoethyl)-raminopropyl methyl dimethylsilane and it is also possible to use a hydrolyzed condensate of 3-tri- 
ethoxysilyl-N-(1 ,3-dimethylbutylidene)-propylamine where amino group is blocked with ketone. With regard to a silane 
coupling agent having amino group, the preferred ones in view of economy in the purchase of materials, adhesive 
property and tearing property are Y-aminopropyl trimethoxysilane (A-1 1 1 0 manufactured by Nippon Unicar) and rami- 
's nopropyl triethoxysilane (A-1 1 00 manufactured by Nippon Unicar). 

[0031] Content of the silane coupling agent to 1 00% by weight of the polyurethane resin or the polyester resin which 
is a main component is preferably from 0.05% by weight to 5.0% by weight. More preferably, it is from 1 .0% by weight 
to 3.0% by weight. When it is less than 0.05% by weight, an adhesive property may lower while, when it is more than 
5.0% by weight, a tearing property may lower. 
20 [0032] It is preferred in the adhesive used in the present invention for inorganic vapor-deposited film that a crosslinker 
of an isocyanate type is compounded therewith in an amount of 1 0-50% by weight to 1 00% by weight of the polyurethane 
resin or the polyester resin which is a main component. As a result of compounding the isocyanate crosslinker, there 
is an improvement in a closely contacting property to the heat-sealing resin and the inorganic vapor-deposited film 
and, even when a stress of tearing is applied, the three layers are united and detachment hardly takes place whereby 
25 the tearing is improved as a result thereof . Various properties such as heat resistance are improved as well. With regard 
to a method for preparation, it is preferred that a silane coupling agent is compounded with the polyurethane resin or 
the polyester resin, and then a crosslinker of an isocyanate type is compounded therewith because that is able to 
enhance the usable time of the adhesive. 

[0033] With regard to the crosslinker of an isocyanate type, there may be used that of a common poly isocyanate 
30 such as aliphatic poiyisocyanate, alicyclic polyisocyanate, aromato-aliphatic polyisocyanate, aromatic polyisocyanate 
and derivatives of those polyisocyanates. 

[0034] With regard to the aliphatic polyisocyanate, there are exemplified aliphatic diisocyanates such as tnmethylene 
diisocyanate, tetramethylene diisocyanate, hexamethylene diisocyanate, pentamethylene diisocyanate, 1 ,2-propylene 
diisocyanate, 1 ,2-butylene diisocyanate, 2,3-butylene diisocyanate, 1 ,3-butylene diisocyanate, 2,4,4- or2,2,4-trimeth- 
35 ylhexamethylene diisocyanate and 2,6-diisocyanate methylcaproate; and aliphatic triisocyanates such as lysine ester 
triisocyanate, 1 ,4,8- triisocyanate octane, 1,6,11- triisocyanate undecane, 1 ,8-diisocyanate 4-isocyanate methyloctane, 
1 ,3,6- triisocyanate hexane and 2,5,7-trimethyl-l ,8-diisocyanate 5-isocyanate methyloctane. 

[0035] With regard to the alicyclic polyisocyanate, there are exemplified alicyclic diisocyanates such as 1 ,3-cyclopen- 
tene diisocyanate, 1 ,4-cyclohexane diisocyanate, 1 ,3-cyclohexane diisocyanate, 3-isocyanate methyl-3,5,5-trimethyl- 

40 cyclohexyl isocyanate (common name: isophorone diisocyanate), 4,4'-methylenebis(cyclohexyl isocyanate), methyl- 
2,4-cyclohexane diisocyanate, methyl-2,6-cyclohexane diisocyanate and 1 ,4-bis(lsocyanate methyl) cyclohexane; and 
alicyclic triisocyanates such as 1,3,5-triisocyanate cyclohexane, 1 ,3, 5-trimethyl isocyanate cyclohexane, 2-(3-isocy- 
anate propyl)-2,5-di(isocyanate methyl)-bicyclo(2.2.1)heptane, 2-(3-isocyanate propyl)-2,6-di(isocyanate methyl)-bi- 
cyclo(2 2 1)heptane, 3- (3- isocyanate propyl)-2,5-di(isocyanate methyl)-bicyclo(2.2.1) heptane, 5-(2-isocyanate ethyl)- 

45 2-isocyanate methyl-3-(3-isocyanate propyl)-bicycio(2.2.1)heptane, 6-(2-isocyanate ethyl)-2-isocyanate methyl- 
3-(3-isocyanate propyl)-bicyclo(2.2.1)heptane, 5 -(2 -isocyanate ethyl)-2- isocyanate methyl-2-(3-isocyanate propyl)-bi- 
cyclo(2.2.1 .)-heptane and 6- (2-isocyanate ethyl )-2- isocyanate methyl-2-(3-isocyanate propyl)-bicyclo(2.2.1)heptane. 
[0036] With regard to the aromato-aliphatic polyisocyanate, there are exemplified aromato-aliphatic diisocyanates 
such as 1 ,3- or 1 ,4-xylylene diisocyanate or a mixture thereof, to.co'-diisocyanate 1 ,4-diethylbenzene, 1 ,3- or 1 ,4-bis 

so (1 -isocyanate 1-methylethyl)benzene or a mixture thereof; and aromato-aliphatic triisocyanates such as 1 ,3,5-triiso- 
cyanate methylbenzene. 

[0037] With regard to the aromatic polyisocyanate, there are exemplified aromatic diisocyanates such as m-phe- 
nylene diisocyanate, p-phenylene diisocyanate, 4,4'-diphenyl diisocyanate, 1 ,5-naphthalene diisocyanate, 4,4'-diphe- 
nylmethane diisocyanate, 2,4- or 2,6-tolylene diisocyanate or a mixture thereof, 4,4'-toluidine diisocyanate and 4,4'- 
55 diphenyl ether diisocyanate; aromatic triisocyanates such as triphenylmethane^'^Mriisocyanate, 1,3,5-triisocy- 
anate benzene and 2,4,6-triisocyanate toluene; and aromatic tetraisocyanates such as 4 I 4 , -diphenylmethane-2 l 2\5 ( 5 , - 
tetraisocyanate. 

[0038] With regard to the derivatives of the polyisocyanate, there are exemplified a dimer, tnmer, biuret and allo- 
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phanate of the above-mentioned polyisocyanate, and a poly isocyan ate having a 2,4,6-oxadiazinetrione ring prepared 
from the above-mentioned polyisocyanate and carbonic acid gas; and an adduct of the above-mentioned polyisocy- 
anate with a low-molecular polyol having a molecular weight of less than 200 such as ethylene glycol, propylene glycol, 
diethylene glycol, butylene glycol, neopentyl glycol, 1 ,6-hexanediol, dipropylene glycol, cyclohexane dimethanol, tri- 
5 ethylene glycol, 3-methyM ,5-pentanediol, S.S'-dimethylolheptane, glycerin, trimethylolpropane, pentaerythritol or sorb- 
itol. Two or more of such polyisocyanates may be used jointly. 

[0039] When the adhesive used in the present invention for inorganic vapor-deposited film is used for adhesion of 
* a compounded film for packaging of foods or pharmaceuticals, aliphatic polyisocyanates, alicyclic polyisocyanates, 
aromato-aliphatic polyisocyanates (compounds where aromatic ring and isocyanate group are bonded via an aliphatic 
w group) and polyisocyanate derivatives thereof are preferred among the above-mentioned polyisocyanates in view of 
safety and hygiene. 

[0040] In the manufacture of a multi-layered compounded film of the present invention, it is possible to use a com- 
monly used method such as that an adhesive is applied to an inorganic vapor deposited film using a dry laminator and 
adhered to a laminate substrate such as heat-sealing resin after evaporation of the solvent followed by heating to cure 

is or conversely that the adhesive of the present invention is applied to the heat-sealing substrate, dried and adhered to 
the inorganic vapor-deposited film. There is another method where an adhesive is applied to an inorganic vapor-de- 
posited film and, after evaporation of the solvent, the heat-sealing resin is extruded and laminated. When the applica- 
bility of the laminator is taken into consideration however, the first method is preferred. Amount of the adhesive at that 
time is preferably around 1 -1 0 g/m 2 whereby both adhesive property and tearing property are satisfied. With regard to 

20 a laminate substrate for the heat-sealing resin at that time, there are exemplified low-density polyethylene (LDPE), 
medium-density polyethylene (MDPE), high-density polyethylene (HDPE), linear low-density polyethylene (LLDPE), 
polypropylene, copolymer of ethylene with vinyl acetate, copolymer of ethylene with acrylic acid, copolymer of ethylene 
with methacrylic acid, copolymer of ethylene with methyl acrylate, copolymer of ethylene with methyl methacrylate and 
ionomer and, among them, LLDPE is preferred in view of adhesive property. 

25 [0041] The present invention will now be illustrated In more detail by the following examples although the present 
invention is not limited thereto. The expression of mere -part(s)- and "%" in Synthetic Examples, Examples and Com- 
parative Examples are all on the basis of weight unless otherwise mentioned. 

Synthetic Example 1 for Polyurethane Resin 

30 

[0042] Into a reactor equipped with thermometer, stirrer, refluxing condenser and distilling pipe were charged 100 
parts of polyester polyol (A) and 100 parts of polyester polyol (B) as mentioned in Table 1 as well as 5 parts of trimeth- 
ylolpropane and 100 parts of ethyl acetate followed by dissolving at 60«C. To this were added 25 parts of 4,4'-diphe- 
nylmethane diisocyanate (MDI), the reaction was carried out at 75°C for 7 hours and 53.3 parts of ethyl acetate were 
35 poured thereinto to adjust the solid concentration to 60% whereupon a solution of polyurethane resin (1 ) was obtained. 
Characteristics of the polyurethane resin are shown in Table 1 . 

Synthetic Examples 2-6 for Polyurethane Resin 

40 [0043] Polyurethane resin was prepared using the materials shown in Table 1 by the same manner as in Synthetic 
Example 1 . The silane coupling agent of Synthetic Examples 5 or 1 0 was added after addition of and reaction with the 
isocyanate and the reaction was further carried out at 75°C for 6 hours. Synthetic Examples 6-8 are the cases where 
polyester diol having a glass transition temperature of 30°C or higher is 30% by weight or less in the total diol compo- 
nents. Synthetic Examples 9 and 10 relate to urethane having no branch. 

45 



50 



55 
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Table 1 









Synth. 


Synth. 


Synth. 


Synth. 


Synth. 


5 


Composition and Characteristic of Resin 


Ex. 1 


Ex. 2 


Ex. 3 


Ex.4 


Ex. 5 






Polyester (A) 


100 


75 


100 


50 


100 




Polyester 














10 


polyols 


















Polyester (B) 


100 


125 


100 


150 


100 






Polyester (C) 












IS 




Polyester (D) 














Chain 


TMP 


5 


3 


5 


5 


5 




Extenders 














20 




Neopentyl glycol 














Silane 


y-lsocyanate propyl 










2.5 




Coupling 


triethoxysilane 












25 


Agents 
















Diiso- 


MDI 


25 


20 




25 






Cyanates 














30 




IPDI 






25 




25 




Branch Concentration (eq/ton) 


162 


100 


162 


162 


160 




Diol Component having Glass Transition 


43 


34 


43 


22 


43 


35 


Temperature of 30°C or higher (%) 














Glass Transition Temperature of 1 


10 


-10 


5 


-20 


10 




Resulting Polyurethane (°C) 
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Table 1 (Continued) 



Composition and Characteristic of Resin 


Synth. 
Ex.6 


Synth. 
Ex 7 


Synth. 
Ex.8 


Synth. 
Ex.9 


Synth. 
Ex.10 


Polyester 
polyols 


Polyester (A) 






30 


100 


100 




Polyester (B) 




100 


20 


100 


100 




Polyester (C) 


200 












Pnlvp^ter fD) 




100 


150 






Chain 
Extenders 


TMp 


5 j 


5 


0.5 








Neopentyl glycol 








5 


5 


Silane 

Coupling 

Agents 


Y-lsocyanate propyl 
triethoxysilane 


• 








2.5 


Diiso- 
Cyanates 


MDI 


25 


25 


20 


25 


25 




IPDI 












Branch Concentration (eq/ton) 


162 


162 


17 


0 


0 


Diol Component having Glass Transition 
Temperature of 30°C or higher (%) 


0 


0 


14 


43 


43 


Glass Transition Temperature of 
Resulting Polyurethane (°C) 


10 


-40 


-20 


10 


10 



Abbreviations in the tables are as follows. 
Polyester polyols 

Polyester (A): terephthalic acid/isophthalic acid//ethylene glycol/neopentyl 
glycol (molar ratio: 50/50//50/50; glass transition temperature: 53°C; number- 
average molecular weight: 2,000) 

Polyester (B): adipic acid/neopentyl glycol/hexanediol (molar ratio: 
100/50/50; glass transition temperature: -60°C; number-average molecular 
weight: 2,000; ODX 688 [trade name] manufactured by Dainippon Ink and 
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Chemicals) 

Polyester (C): terephthalic acid/isophthalic. acid/adipic acid//ethylene 
glycol/neopentyl glycol (molar ratio: 30/30/40//50/50; glass transition temperature: 
5°C; number-average molecular weight: 2.000) 

Polyester (D): terephthalic acid/isophthalic acid/adipic acid//2-methyl-1 , 3- 
propanediol/1.4-butanediol (molar ratio: 30/30/40//50/50; glass transition 
temperature: -10°C; number-average molecular weight: 2,000) 



Chemicals) 

Polyester (C): terephthalic acid/isophthalic. acid/adipic acid//ethylene 
glycol/neopentyl glycol (molar ratio: 30/30/40//50/50; glass transition temperature: 
5°C; number-average molecular weight: 2,000) 

Polyester (D): terephthalic acid/isophthalic acid/adipic acid//2-methyl-1 ,3- 
propanediol/1.4-butanediol (molar ratio: 30/30/40//50/50; glass transition 
temperature: -10°C; number-average molecular weight: 2,000) 

Chain Extenders 

TMP: trimethylolpropane 

Diisocyanate 

MDl: diphenylmethane diisocyanate 
IPDI: isophorone diisocyanate 

[0044] The above-mentioned polyurethane, silane coupling agent and polyisocyanate as a crosslinker were com- 
pounded to prepare the adhesives (Examples 1 -5 and Comparative Examples 1 -5) for inorganic vapor-deposited film. 
[0045] The adhesives for inorganic vapor-deposited film prepared as such were used to prepare a compounded film 
comprising three layers of film having a thickness of 1 5 urn (trade name: VN 200 manufactured by Toyobo) where two- 
element oxide thin membrane of silicon oxide and aluminum oxide were vapor-deposited on a biaxially elongated Nylon 
film/the adhesive for inorganic vapor-deposited film/heat-sealing resin LLDPE (thickness: 40 u,m; trade name: LiX2 
manufactured by Toyobo) by the following method and each of the compounded films was subjected to an adhesion 
test, a sealing strength test and a tearing test. 

[0046] The compounded film comprising the three layers was prepared by the following method. Thus, an adhesive 
for inorganic vapor-deposited film described in each of Examples and Comparative Examples as described in Table 2 
was firstly applied at room temperature to an inorganic vapor-deposited film using a laminator, the solvent was evap- 
orated by heating and the applied surface was adhered to LLDPE at 60°C. After that, the laminated film was aged at 
40°C for three days to cure the adhesive for inorganic vapor-deposited film and then subjected to the following eval- 
uation tests. 
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1) Test for Adhesive Property: 

[0047] A test piece in a size of 300 mm length x 1 5 mm width was prepared from the above-prepared compounded 
film and an adhesive strength was measured by a 90° release test at a release rate of 200 mm/minute using an Instron 
tension tester. The measured value was shown by a mean value of adhesive strengths (mN/15 mm) between the 
inorganic vapor-deposited film and the LLDPE for five test pieces. 

2) Test for Sealing Strength: 

[0048] Two sheets of the compounded film prepared as above were heat-sealed under the condition of 1 60°C for 3 
seconds where two LLDPE layers were adhered, a test piece in a size of 15 mm width was prepared from the sealed 
area thereof and an adhesive strength was measured by a T-type release test method at a release rate of 200 mm/ 
minute using an Instron tension tester. The measured value was shown by a mean value of sealing strengths (N/15 
mm) for five test pieces. 

3) Test for Tearing Property: 

[0049] A cut of 5 mm was formed at the edge of the compounded film and torn by hand and its feel upon tearing was 
evaluated. The criteria therefor were as follows. Thus, M oo" means "torn with a united feel without resistance"; "o" 
means "a little resistance was noted and, although the heat-sealing resin (LLDPE in that case) was elongated a little 
(elongation of the heat-sealing resin was 3 mm or less from the edge surface upon tearing; refer to Fig. 1 ), tearing was 
easy"; and "x" means "the substrate was separated from the heat-sealing resin (LLDPE in that case) and the heat- 
sealing resin was elongated (elongation of the heat-sealing resin was 3 mm or more from the edge surface upon 
tearing) whereby resistance was noted and tearing was not possible)". 
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Table 2 





Pv 1 

ex. 1 


Ex 2 


Ex. 3 


Ex.4 


Ex. 5 


Compo- 
sition of 
Adhesive 
(Ratio by 
Weight 
of Solid) 


Poly- 
Urethane 


Synth.Ex. 
i 


Synth.Ex. 
2 


Synth.Ex. 
3 


Synth.Ex. 
4 


Synth.Ex. 
5 






inn 




100 


100 


100 




Silane Coupl- 
ing Agent 


A 


A 


A 


A 








2 ^ 


2 


2 


2 






Cross- 
linker 


D 


D 


D 


D 


D 






20 


20 


"20 


"20 


Adhesive 5 
fmN/15 mi 


Strength 


Materials 
Broken 


Materials 
Broken 


Materials 
Broken 


Materials 
Broken 


2000 


Sealing Strength 
(N/15 mm) 


Materials 
Broken 


Materials 
Broken 


Materials 
Broken 


Materials 
Broken 


45 


Tearina ProoertY 


oo 


oo 1 oo 1 oo 


O 


Table 2 (Continued) 






Ex.6 


Ex. 7 


Ex.8 


Ex.9 


Ex. 10 


Compo- 
sition of 
Adhesive 
(Ratio by 
Weight 
of Solid) 


Poly- 

Urethan 

e 


Synth.Ex. 
6 


Synth.Ex. 
7 


Synth.Ex. 
1 


Synth.Ex. 
1 


Synth.Ex. 
8 






100 


100 "i 


100 


100 


100 




Silane 
Coupl- 
ing Aaent 


A 


A 


B 


C 


A 






2 


2 


2 


2 


2 




Cross- 
linker 


D 


D 


D 


D 

20 


E 
20 


Adhesive 
(mN/15 rr 


Strength 
im) 


20 

Materials 
Broken 


20 

Materials 
Broken 


20 

Materials 
Broken 


Materials 
Broken 


1800 


Sealing Strength 
(N/15 mm) 


Materials 
Broken 


Materials 
Broken 


45 


43 


45 


Tearing Property 


o 


o 


o 


o 


O 
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Table 2 (Continued) 





Como Ex 

1 


Comp.Ex. 
2 


Comp.Ex. 
3 


Comp.Ex. 
4 


Comp.Ex. 
5 


Compo- 
sition of 
Adhesive 
(Ratio by 
Weight 
of Solid) 


Poiy- 

Urethan 

e 


Synth. Ex. 
g 


Synth. Ex. 
9 


Synth.Ex. 1 
0 


Synth.Ex. 
1 


Synth.Ex. 
9 






100 


100 


100 


100 1 


100 




Sttane 
Coupl- 
ing Aqent 


A 


A 


A 


- 


- 






2 


2 


2 








Cross- 
linker 


D 


E 


D 


0 


D 






20 


20 


20 


20 


20 


Adhesive Strength 
(mN/15 mm) 


Materials 
Broken 


Materials 
Broken 


Materials 
Broken 


300 


300 


Sealing Strength 
(N/1 5 mm) 


Materials 
Broken 


Materials 
Broken 


Materials 
Broken 


20 


15 


Tearing Property 


X 


X 


X 


oo 


X 



Abbreviations in the tables are as follows. 



Silane Coupling Agents 

A: Y-Aminopropyl triethoxysilane (A-1100 manufactured by Nippon Unicar) 

B: N-Phenyl-y-aminopropyl trimethoxysilane (Y-9669 manufactured by 
Nippon Unicar) 

C: y-Glycidoxypropyl trimethoxysilane (A-187 manufactured by Nippon 
Unicar) 

Crosslinkers 

D: Crosslinker of a hexamethylene diisocyanate type (Coronate HX 
manufactured by Nippon Polyurethane Industry) 

E: Crosslinker of a tolylene diisocyanate type (Coronate L manufactured by 
Nippon Polyurethane Industry) 
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[0050] As shown in the above Table 2, Examples 1-10 showed significantly high adhesive strength and sealing 
strength and good tearing property as compared with Comparative Examples 1-5. On the contrary, in Comparative 
Examples 1 -5, adhesive strength, sealing strength and tearing property were not compatible. 



Claims 

1 . A compounded film, wherein an inorganic vapor-deposited film and a heat-sealing resin substrate have been lam- 
inated to each other via an adhesive, wherein said adhesive comprises a compounded product and/or a reacted 
product of a polyurethane resin or a polyester resin having a branch in a molecule with a silane coupling agent, 
wherein the branch concentration of the polyurethane resin or the polyester resin is 30-300 equivalents/ton. 

2. The compounded film according to claim 1 , wherein the polyurethane resin contains 15-95% by weight of a poly- 
ester polyol component having a glass transition temperature of 30°C or higher when the total weight of the poly- 
urethane resin is 100% by weight. 

3. The compounded film according to claim 1 or 2, wherein the silane coupling agent has an amino group. 

4. The compounded film according to anyone of claims 1 to 3, wherein a crosslinker of an isocyanate type is further 
compounded therewith. 



Patents nsprOche 

1 . Compoundierte Folie, wobei ein anorganischer Dampf-abgeschiedener Film und ein HeiGsiegelharzsubstrat durch 
ein Haftmittel aneinander laminiert wurden, wobei das Hattmittel ein compoundiertes Produkt und/oder ein umge- 
setztes Produkt eines Polyurethanharzes oder eines Polyesterharzes mit einer Verzweigung in einem Molekul mit 
einem Silan-kupplungsmittel umfaBt, wobei die Verzweigungskonzentration des Polyurethanharzes Oder des Po- 
lyesterharzes 30-300 Aquivalente/Tonne betragt. 

2. Compoundierte Folie nach Anspruch 1 , wobei das Polyurethanharz 15-95 Gew.-% einer Polyesterpolyol-Kompo- 
nente mit einer Glasubergangstemperatur von 30°C oder hoher enthalt, wenn das Gesamtgewicht des Polyu- 
rethanharzes 100 Gew.-% betragt. 

3. Compoundierte Folie nach Anspruch 1 oder 2, wobei das Silankupplungsmittel eine Aminogruppe aufweist. 

4. Compoundierte Folie nach einem der Anspriiche 1 bis 3, wobei femer ein Vernetzer vom Isocyanat-Typ damit 
compoundiert ist. 



Revendlcatlons 

1 . Film compose dans lequel un film inorganique depose en phase vapeur et un substrat de resine thermocollant ont 
ete lamines Tun avec I'autre au moyen d'un adhesif, dans lequel ledit adhesif comprend un produit compose et/ 
ou un produit ayant reagi d'une resine de polyurethane ou d'une resine polyester ayant une ramification dans une 
molecule comportant un agent de couplage silane, dans laquelle la concentration de la ramification de la resine 
de polyurethane ou de la resine polyester est de 30 a 300 equivalents/tonne. 

2. Film compose selon la revendication 1 , dans lequel la resine de polyurethane contient de 1 5 a 95 % en poids d'un 
composant polyester polyol ayant une temperature de transition vitreuse egale ou sup6rieure a 30 °C lorsque le 
poids total de la resine de polyurethane est de 100 % en poids. 

3. Film compose selon la revendication 1 ou 2, dans lequel I'agent de couplage silane a un groupe amino. 

4. Film compose selon Tune quelconque des revendications 1 a 3, dans lequel un agent de reticulation d'un type 
isocyanate est, en outre, melange a celui-ci. 
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Fig. 1 



Elongation of a heat-sealing resin. 
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